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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF 

ASTM D02.B0.02
October 8, 2003

DoubleTree  Hotel – O’Hare, Rosemont, IL

THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN ASTM
STANDARD.  IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE OR IN PART,
OUTSIDE OF ASTM COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE CHAIRMAN OF
THE COMMITTEE HAVING JURISDICTION AND THE PRESIDENT OF THE SOCIETY.  COPYRIGHT ASTM,
100 BARR HARBOR DRIVE, WEST CONSHOHOCKEN, PA 19428-2959.

ACTION ITEMS

1. Request Section 7 develop a single test for 30 and 90 cycle shear stability results. Sub-comm. B

MINUTES

1.0 Call to Order

1.1 Chairman Jim McGeehan called the meeting to order at 7:57 a.m. on October 8, 2003, in the
Lincoln Room of the DoubleTree Hotel in Rosemont, Illinois.  There were 19 members present
or represented and approximately 20 guests present.  The attendance list is shown as
Attachment 2.

2.0 Agenda

2.1 The published agenda (Attachment 1) was reviewed and agreed upon.
2.2 Chairman McGeehan emphasized again that we need to keep PC-10 on time and threatened to

bring out the “big guns” if needed (Attachment 3).

3.0 Previous Meeting Minutes

3.1 The minutes of the June 17, 2003 meeting were approved as distributed and posted, via a
motion from Lew Williams, seconded by Abdul Cassim.

4.0 Membership

4.1 Heather Kelly of International Truck and Engine will replace Frank Bondarowicz since Frank has
moved on to a well deserved retirement.  Frank and his contributions were honored at a dinner
the previous evening.

5.0 “B” Ballot Status

5.1 Tom Franklin reviewed the proposed ballot to remove top ring weight loss as a pass/fail
parameter from the M-11 EGR test in D4485.  See Attachment 4.  There were no objections to
the proposal.  The ballot has not been issued yet, but should do so soon.

5.2  Tom also reviewed a proposed D4485 change to drop Tin as a pass/fail parameter in the
HTCBT for CH-4 and CI-4.  See Attachment 5.  Tin would become a report only parameter.
There were no objections.

6.0 Shear Stability
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6.1 Considerable discussion arose regarding the 30 and 90 cycle shear results that are now
needed.  Eventually, Dave Stehouwer moved and Steve Kennedy seconded a motion for “B” to
ask Section 7 to develop a single test to obtain both 30 cycle and 90 cycle shear stability
results.  The motion passed by unanimous voice vote.

7.0 PC-10

7.1 Greg Shank reported that the EMA still want PC-10 oils in place by mid-2006.

8.0 PC-10 Seals

8.1 Robert French of Dupont gave a presentation on their Vamac material (Attachment 6) and
answered questions about the material.  Greg Shank agreed to provide Vamac G specifications
(Attachment 7).  Robert Stockwell was interested to know if Vamac was part of as SAE seal
specification standard…no one knew.  Greg Shank moved and Lew Williams seconded that
Vamac be included in the elastomer compatibility requirements for PC-10.  The motion passed
via unanimous voice vote.

8.2 Jim Wells solicited members for Beck Grinfield’s PC-10 Elastomer Compatibility Task Force.
Nine volunteers signed up.

9.0 ISM

9.1 Warren Totten gave a presentation on developing a Cummins ISM based test to replace the M-
11 EGR and the M-11 HST tests.  See Attachment 8.  Lowell Norris wanted to know if the oils
planned to be used now would work for PC-10 or would it be better to wait and run later with
PC-10 matrix oil included.

10.0 Next Meeting

10.1 The next meeting was tentatively set for Nov. 6, 2003, in Chicago.

11.0 Adjournment

11.1 The meeting was adjourned at 9:03 a.m. and transformed into a DEOAP meeting.

Submitted by,

Jim Wells
Secretary to the HDEOCP
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Final Agenda
ASTMSECTION D.02.BO.02

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS
 

DoubleTree Hotel
5460 N River Road, Rosemont, Il

Tel# 847-292-9100 or Direct line 847-292-3519
October 8th 2003

8:00 am-9:15 pm (Coffee at 7:30 am)
  
Chairman/ Secretary: Jim Mc Geehan/Jim Wells
Purpose: PC-10

 
Desired Outcomes: PC-10 timing and completed ballots

Note all presentations will be made from the computer to Focus projector.  Bring discs or CD’s for minutes. 
Also need money for the rooms and other room items

TOPIC PROCESS WHO TIME

Agenda Review • Desired Outcomes & Agenda Group 8:00-8:05

Minutes Approval • June 17th    2003 Group 8:05-8:10

Membership • Changes: Additions 

• Chairman’s comments on
membership and PC-10 timing

Jim Mc Geehan 8:10-8:20

Sub. D02.BO Ballot
items

• Cummins M11 EGR ballot

• Vote

• Test Method D6594 (HTCBT) 

Tom Franklin 8:20-8:45

PC-10 • EMA position on need and time
for PC-10

Greg Shank 8:45-9:15

PC-10 Seals • Vamac seal: background Roger French 9:15-9:30

NCDT meeting • We agreed at last DEOAP
meeting this meeting would
move to NCDT or a DEOAP
meeting

   9:30-3:00
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SUBCOMMITTEE D02.B0 BALLOT ITEM

This document is not an ASTM standard; it is under consideration within an ASTM technical
committee but has not received all approvals required to become an ASTM standard. It shall not be
reproduced or circulated or quoted, in whole or in part, outside of ASTM Committee activities
except with the approval of the Chairman of the Committee having jurisdiction and the President
of the Society. Copyright ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA
19428. All Rights Reserved.

To: ASTM D02.B0 Members

From: Lyle Bowman, B0.9 Chairman

Subject: Revision of D 4485 

WK#: WK 2771 

Rationale: Passing both the Cummins M11 EGR and Mack T-10 test methods are two of the specified
requirements in the CI-4 Engine Oil Category. The Cummins surveillance panel recommended changing
the measurement of top ring wear in the M11 EGR test from a required maximum value to a Report only
item. To ensure that piston ring wear in Cummins engines is still adequately protected, Cummins has
subsequently determined that a passing T-10 test, which includes the measurement of piston ring wear, is
a suitable substitute. 

In Table 3, in the CI-4 Category, for the  M11 EGR test methods,

One-test Two-tests Three-tests

M11 EGRY
Average top ring weight  175    186    191     
loss, mg, max

Average top ring weight Report Report Report
loss, mg

 

4.1.9.3 The M11 EGR heavy-duty diesel engine test is used to evaluate oil performance with respect to
valve train and piston ring wear, sludge deposits, and oil filter plugging in an exhaust gas recirculation
environment.

In TABLE A9.1, Outlier Test Determination Values

M11 EGR – TRWL 22.9    (est. of std. dev.)



ATTACHMENT 5

SUBCOMMITTEE D02.B0 BALLOT ITEM

This document is not an ASTM standard; it is under consideration within an ASTM technical
committee but has not received all approvals required to become an ASTM standard. It shall not be
reproduced or circulated or quoted, in whole or in part, outside of ASTM Committee activities
except with the approval of the Chairman of the Committee having jurisdiction and the President
of the Society. Copyright ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA
19428. All Rights Reserved.

To: ASTM D02.B0 Members

From: Lyle Bowman, B0.9 Chairman

Subject: Revision of D 4485 

WK#: WK 2846 

Rationale: Test Method D 6594 (HTCBT) is one of the test methods incorporated in the CH-4 and CI-4
Engine Oil Categories in Specification D 4485. Currently, there is a HTCBT tin wear loss measurement
passing limit in the two categories. Due to the inability to develop a meaningful precision statement for
tin wear loss (the tin wear loss results with the reference oils have been essentially zero), and the ASTM
mandatory requirement that all test results shall have a precision statement, the HTCBT Surveillance
Panel has recommended removing the tin wear loss result as a test method requirement and replacing it
with a Report only item.  

In Table 3, under the CH-4 Category,

D 6594 Used Oil Elemental Concentration Tin
mg/kg increase, max 50 Report

In Table 3, under the CI-4 Category,

D 6594 Tin, mg/kg increase, max 50 Report

4.1.8.10 Test Method D 6594 operated at 135°C, a High Temperature Corrosion Bench Test (HTCBT),
has been shown to predict the corrosion of engine oil-lubricated copper and lead, or tin-containing
components used in diesel engines.

4.1.9.12 Test Method D 6594 operated at 135°C, a high temperature corrosion bench test (HTCBT), has
been shown to predict corrosion of engine oil-lubricated copper and lead, or tin-containing components
used in diesel engines.
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VamacVamac®®  Ethylene/Acrylic (AEM)Ethylene/Acrylic (AEM)
ElastomersElastomers in the in the
Transportation IndustryTransportation Industry
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Vamac® Elastomer Performance

  Wide service temperature range at reasonable cost

    - 40 °C    to   175 °C

  Good resistance to engine oils, fluids, ozone and UV

  High vibration damping

  Excellent compression set and CSR

A
TTA

C
H

M
EN

T  6,  2 O
F 18

A
TTA

C
H

M
EN

T  6,  2 O
F 18



DuPont Automotive

Page 3

Vamac® Ethylene / Acrylic “AEM”

ASTM D2000 Line Call Out

Heat Resistance 
     Vamac® is rated as    Type “ E ”   ➨    175°C
     Continuous use up to 165°C

Fluid Resistance 
    Vamac® is rated as
         Class “ F “       for  G  &  D   Grades  ( 60% Max )
         Class “ G “      for  GLS  Grade ( 40% Max )
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        Oil Resistance
% Swell in IRM 903 Oil70 Hrs. Exposure

Type °C °F
H 250 482

G 225 437

F 200 392

E 175 347

D 150 302

C 125 257

B 100 212

A 70 158

No. Req. 170 120 100 80    60     40      20    10
      A B C D E F G H K

VitonViton®®

Silicone

Fluorosilicone

VamacVamac®
EPDM

Hypalon®
   CPE

Polyacrylate

Epichlorohydrin
Neoprene

Butyl Nitrile
NBR/PVCStyrene Butadiene

Natural Rubber

Heat & Oil Resistance of Elastomers
ASTM D2000 / SAE J200

  HNBR
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Vamac® G - ASTM Heat Rating
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Vamac® CSR in SF105  @ 150 °C
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 Vamac® CSR Data - Cecilia 20 @ 150 °C

Compressive stress relaxation in Cecillia 20 Oil and Shawbury-Wallace Fixture 
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Aging of Vamac® in Diesel Fluids

-50.0

-40.0

-30.0

-20.0

-10.0

0.0
 SF105

 Delvac
1300

 Delvac
One

 Exxon XD-
3

 URSA Plus
10W30

 URSA Plus
15W40

 Rotella T
15W40

 Mack EMO
Plus 15W40

E
lo

ng
at

io
n 

ch
an

ge
,  

%

Vamac® AEM, 150° C, 336 Hours, Elongation Change, %

A
TTA

C
H

M
EN

T  6,  8 O
F 18

A
TTA

C
H

M
EN

T  6,  8 O
F 18



DuPont Automotive

Page 9

 Mack EMO
Plus 15W40 

Aging of Vamac® in Diesel Fluids
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Applications Relevant toApplications Relevant to
Heavy Duty DieselHeavy Duty Diesel
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Heavy Duty Diesel

Toyota

Isuzu

Volvo

Volkswagen

BMW

Renault

Ford

Daimler/Chrysler

GM

Engine and transmission
pan and cover gaskets in
Vamac®

Gaskets and Seals
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Volkswagen

Daimler Benz

GM - Opel

Renault

PSA

Fiat

Volvo

Nissan

Turbo Diesel Hoses
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Volkswagen

BMW

Volvo

Ford

Daimler/Chrysler

Mitsubishi

Honda

Toyota

Oil Cooler Hose
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Increasing use because
of high temperature and
oil resistance

Replacing ECO because
of good resistance to
acid condensate and
combustion by-products

Crankcase Ventilation Hose
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Heavy Duty Diesel

Volkswagen

Daimler/Chrysler

PSA

BMW

Toyota

Honda

Nissan

Mitsubishi

Ford

Dampers
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Summary

Vamac® provides a good balance of heat and fluid resistance at
reasonable cost.

Vamac® has excellent long-term heat resistance, dynamic
flexibility, and resistance to exposure in mineral and synthetic
engine oils, transmission fluids, and Diesel fuels.

As under-the-hood temperature rises and longer service is
desired, Vamac® can be a very reliable and cost effective choice
for hoses, gaskets, and seals.
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Typical Vamac G 

Hardness 65
Comment

Vamac® G 100 Polymer
Vamac® GLS Polymer
Naugard 445 2 Anti-oxidant
Stearic Acid 1.5 Release Package
Vanfre Vam 1 Release Package
Armeen 18D 0.5 Release Package
Carbon Black FEF N-550 60 Filler
TP-759 10 Plasticizer
Diak # 1 1.5 HMDC curative
DOTG 4 Accelerator
TOTAL PHR 180.5

Rheology Properties
Mooney Viscosity
  ML(1+4 ) @ 100 °C 31.2
Mooney Scorch@ 121 °C
  Minimum,  mu 10.2
  t(3),  m.m. 7.64
  t(10), m.m 12.79
MDR @ 177 °C,  1° Arc 
  ML, dN-m ( in-lb ) 0.57 0.50
  MH, dN-m ( in-lb ) 23.3 20.5
  ts(2),  m.m. 0.90
  tc(10),  m.m. 0.90
  tc(50),  m.m. 2.61
  tc(90),  m.m. 12.2

Cured Properties
Cure :  Press Cure  5 minutes @ 177°C
            Post Cure    4 hours    @ 175°C
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ScopeScope

• Scope – To develop a lubricant performance test on a Cummins 
ISM test platform that can discriminate and provide a quality 
assessment of motor oils in a similar manner as the current M11 
test (that includes both the M11 EGR and M11 HST).  The ISM test
development will consider the following parameters for lubricant
quality evaluation:

Primary Parameters Secondary Parameters
Crosshead weight loss Liner wear
Top Ring weight loss Rocker hat weight loss
Injector adjusting screw wt. loss Push tube scuffing
Sludge Bearing wear
Oil filter delta P Intake and Exhaust screws
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ObjectivesObjectives

Objectives:

1. Draft of test procedure 10/3
2. Finalize matrix plan 10/3
3. Begin matrix testing 11/03
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ISM Test Conditions:ISM Test Conditions:

Parameter Unit A (Soot) B (Rated)

Stage Length H 50 50

Engine Speed r/min 1800 1600

Torque N·m (lb·ft) 1300 (960) 1930 (1424)

Fuel Rate Kg/hr (lb/hr) 58 (128) 64.4 (142)

Intake Manifold
Air Temperature

oC (oF) 80 (176) 65.5 (150)

Coolant Out
Temperature

oC (oF) 65.5 (150) 65.5 (150)

Oil Gallery
Temperature

oC (oF) 115.5 (240) 115.5 (240)

150 hr soot:  5.0% - 6.0%

JWells
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9/5/03 Task Force Mtg. Summary9/5/03 Task Force Mtg. Summary

• ISM test is planned to replace the M11 EGR 
and M11 HST.
– The ISM test will have two sets of limits

• 1 set for alternate pass/fail in the M11 HST
• 1 set for alternate pass/fail in the M11 EGR

• The ISM test is proposed to be 200 hours in 
length and run on a similar cycle to the M11 
EGR test

• Target level soot is 5.0% at 150 hours
• The ISM test will run on 500 ppm S fuel and 

use double wire screen filters

JWells
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Comments and QuestionsComments and Questions

• The ISM test will be carried forward into PC10
• Can the labs get additional rebuild parts for the 

M11 HST/EGR?
• Does Cummins have any data to share that 

indicates that the ISM will generate wear?
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Swivel Foot Rockers vs Inserted RockersSwivel Foot Rockers vs Inserted Rockers

CWL Correlation

y = 1.3568Ln(x) + 0.3976
R2 = 0.8597
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Swivel Foot Rockers vs Inserted RockersSwivel Foot Rockers vs Inserted Rockers

CWL Correlation

y = 1.3586Ln(x) + 0.3976
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Proposed MatrixProposed Matrix

• Test in Stages
• Use Decision Points
• Use a range of oils

– TMC 1004, TMC 1005 and TMC 830-2
– Covers M11 HST and M11 EGR range

• Stage 1
– First four tests will test two poor oils and two 

excellent oils in four labs.  Cummins will provide 
funding for parts and fuel for these tests.
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Proposed MatrixProposed Matrix

• Is there discrimination?
– No?  Stop the matrix

• Is the discrimination similar to the M11 EGR?
– No? Stop the matrix

• Stage 2
– 2 borderline oils and 2 good oils in four labs.  Cummins will 

provide parts for these tests.

• Is the correlation similar to the M11 EGR?
– No? Stop the matrix
– Somewhat? Run the reference oil twice in each lab
– Yes? Run the reference oil once in each lab

JWells
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Matrix SummaryMatrix Summary

• Minimum number of tests for a successful 
matrix: 12 tests

• Maximum number of tests for a successful 
matrix: 16 tests

• Minimum number of tests for comfort: 4
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Injector Adjusting Screw WearInjector Adjusting Screw Wear

ISM engine test 
will also insure 
good oil 
performance for 
other valve train 
components.  
This parameter 
will only be 
added for PC10 
requirements.

*Drawing courtesy of Jim McGeehan, ChevronTexaco (SAE 1999-01-1525)
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Injector adjusting screw weight lossInjector adjusting screw weight loss

CH4/SJ Oil CG-4/SJ Oil CG-4/SJ Oil

21 mg wear 64 mg wear 145 mg wear

*Photo and data courtesy of Jim McGeehan, ChevronTexaco (SAE 1999-01-1525)
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Proposals to the TF by OEMProposals to the TF by OEM

• PROPOSAL: The target be moved to 5.5% -
6.0% to better emulate a 200 hour length 
M11 EGR test.
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